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⑴  通过乳液聚合法制备单分散的 PS 纳米粒子，可用于 PS/Ag 纳米球壳
复合粒子和二维银纳米阵列的制备。同时探讨了引发剂、乳化剂、单体对 PS
纳米粒子粒径及电位的影响。 
⑵  利用 PEI 对 PS 纳米粒子进行表面改性，使 PS 纳米粒子表面带氨基官








































































Noble metal nanoparticles are widely applied in the fields of sensing, catalysing, 
medicine etc, due to their unique small size effect, surface effect and optical 
properties. The applications of noble metal nanoparticles are limited because of their 
high surface activity and their tendency for aggregation. In recent years, the 
development of noble metal core-shell nanoparticles (CSNs) and nanoarray materials 
not only overcomes the problem of aggregation of nanoparticles, but also offers the 
noble metal materials more excellent performance in the applications. Therefore, 
such a development becomes the hot spot in the field of materials science. 
Firstly, we investigated fabrication of the noble metal CSNs in this thesis. Up to 
now, several methods, including electroless plating, ultrasonic, layer-by-layer 
self-assembly etc, have been reported for fabrication of such CSNs. However, there 
are many shortcomings in above methods, such as the CSNs being badly dispersed, 
impurities being easily introduced, the preparation process being complicated and 
time-consuming. In the present thesis, a facile, low cost, in-situ reduction method 
was developed for fabrication of PS/Ag CSNs. At first, the monodisperse PS 
nanoparticles were fabricated by emulsion polymerization. Second the surface of PS 
nanoparticles was modified by PEI several times so that the functional group of NH 
layer was coated on PS nanoparticles. Then Ag ions were captured on the surface of 
the modified PS nanospheres through vigorous interaction between functional 
groups of NH and the Ag ions. At last the Ag ions were reduced by sodium citrate on 
the surface of the PS nanospheres and the PS/Ag CSNs were successfully 
synthesized. On the basis of the previous fabrications, the experimental parameters 
in this thesis had been much optimized for improvement of dispersion and coating 
rate of the PS/Ag CSNs via systematic and extensive comparison experiments. As 
result, well-dispersed, uniform coated and pure PS/Ag CSNs were obtained. 
Secondly, in this thesis the effect of different physical vapor deposition (PVD) 















array as formed with nanosphere lithography (NLS) was systematically invesitigated. 
The morphology and structure of two-dimensional (2D) Ag nanoparticle were 
observed and characterized, and their corresponding formation mechanisms were 
also discussed.  
The major results of the thesis are outlined as follows: 
(1) The monodisperse PS nanospheres were successfully synthesized by emulsion 
polymerization. Effect of initiator，emulsifier and monomer mass respondiong to 
particle diameter and Zeta potential were discussed. 
(2) The surface of PS nanoparticles was modified with PEI, which was able to 
bring functional groups of NH to combine with Ag ions. Using the above 
PEI-modified PS nanospheres as cores, well-dispersed and pure PS/Ag CSNs with a 
quite uniform Ag shell were successfully fabricated by in-situ reduction. The 
research demonstrated that several parameters during the process, such as reaction 
temperature, reaction time, pH value and different kinds of Ag ions etc, could 
effectively regulate the coating process. 
(3) During the NSL process, nanoarrays of well-defined, compacted, sharper, 
triangle-like Ag nanoparticles were obtained by using an improved deposition via 
resistive thermal evaporation whereas nanoarrays only of diffused honeycomb-like 
Ag nanoparticles were obtained by deposition via magnetron sputtering. With either 
deposition, the nanoarrays of more defined, compacted, sharper, triangle-like Ag 
nanoparticles were obtained only with the substrate was fixed whereas the 
nanoarrays of more diffused Ag nanoparticles were obtained with the substrate was 
rotated. Further absorption spectrum measurement showed only the well-defined, 
compacted, sharper, triangle-like Ag nanoparticles as fabricated by our improved 
deposition technique via resistive thermal evaporation with the substrate was fixed 
gave rise to the most symmetric and shape peaks of localized surface plasmon 
resonance for optical sensing. 
Keywords: PS/Ag core-shell nanoparticles fabrication; surface modification; in-situ 





































































































剂，同时也是降解燃料很好的催化剂。Tetsuro Majima 等 [19]验证了 Au-半导体
纳米复合物的催化效果的改善，单独的金纳米粒子对许多化学反应是惰性的，
与之相反，支撑在 Co3O4 和 Fe2O3 上的金纳米粒子是催化 CO 和 H2 氧化、NO
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